Acute induction and priming for cytokine production in lymphocytes.
When T-lymphocytes (CD4+, CD8+, or TCR gamma delta +) and NK cells proliferate in vivo or in vitro in response to exposure to antigen or other stimuli, they often segregate into subsets with the ability to produce either type-1 [interferon-gamma (IFN-gamma) and interleukin-2 (IL-2)] or type-2 cytokines (IL-4, IL-5, IL-6 and IL-10). IL-12 induces the differentiation of type-1 cytokine-producing T-cells primarily through its ability to prime them for high IFN-gamma production; however, paradoxically IL-12 also primes T-cells for high production of the type-2 cytokine IL-10. Priming of T-cells for IL-4 production requires the presence of IL-4, but it is maximally observed in cultures containing both IL-4 and IL-12. IL-12, in addition to priming T-cells for high IFN-gamma and IL-10 production, is also a potent acute inducer of expression of the IFN-gamma gene in T- and NK-cells, and, to a much lower extent, of the IL-10 gene. IL-4, which has a very powerful effect in priming T-cells for IL-4 production, does not appear to have a significant ability to directly activate the expression of the IL-4 gene. Thus, IL-12 and IL-4 affect the expression of type-1 and type-2 cytokine genes by two different mechanisms: an acute induction of gene expression which is rapid and reversible, and a priming of the genes to a highly responsive state to restimulation, a state that is stable and probably irreversible.